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sequences of sub-frames transmitted by said transmis- 
sion method. 
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Description 

ft [0001] The present invention relates to a method for transmitting sequences of sub-frames over a plurality of channels 

shared among different users. The invention relates also to a method for receiving such sequences of sub-frames. The 
5 invention can be applied to a mobile telecommunication system supporting HSDPA. 

[0002] It has been recently proposed within the framework of the 3GPP forum to enhance the Universal Mobile 
Telecommunication System (UMTS) with a High Speed Downlink Packet Access (HSDPA). This new fonctionnality is 
aimed at enabling a fast access to packet services through a new transport channel called HS-DSCH for High Speed- 
Downlink Shared Channel. The physical channels to which the HS-DSCH is mapped, also called HS-PDSCHs (for 
w High Speed Physical Downlink Shared Channels) can be shared by users in the time domain as well as in the code 
domain. According to his needs, a user is allocated one or more channelisation codes (or spreading codes) within the 
HS-DSCH. In addition, the HS-DSCH is expected to accomodate different rates and channel conditions by supporting 
Adaptive Modulation and Coding schemes (AMC) as well as Hybrid ARQ. 

[0003] Fig. 1 represents schematically the physical stucture of a high speed downlink shared transport channel for 
15 HSDPA. The shared channel basically consists of 15 HS-PDSCH channels which are intended for the transmission of 
data to the different user equipments (UEs) and of 4 HS-SCCH channels which carry the associated signalling. The 
data sub-frames for the differents UEs can be code- and time-multiplexed over the HS-PDSCH channels. More spe- 
cifically, in a given TTI (Transmission Time Interval) the HS-PDSCH channels can simultaneously accomodate one 
user lo fifteen users. A more complete description of the shared channels in HSDPA can be found in the specification 
so 3GPP TR 25.858 available from the website www.3gpp.org. 

[0004] Fig. 2 shows the process of receiving data from the HS-DSCH channel. The HS-SCCH channels numbered 
0 to 3 have been represented in the upper part of the figure and the HS-DSCH channels numbered 0 to 1 4 have been 
represented below, delayed with a fixed time offset T offset . The HS-SCCH channels are subjected to an identical time 
division: they are divided into TTIs denoted s 0 , s^... as represented, each HS-SCCH channel carrying a sub-frame for 
25 one user during one TTI (a TTI corresponds to 3 timeslots in FDD). Similarly, the HS-PDSCH channels are subjected 
to a TTI time division, A sub-frame on a HS-SCCH channel will be referred to as a signalling sub-frame and, similarly, 
a sub-frame on a HS-PDSCH channel will be referred to a data sub-frame. In a first state, called monitoring state, the 
UE receives all four HS-SCCH channels (see e.g. TTI s 0 ) since it does not know whether a signalling sub-frame is 
assigned to the user on one of the HS-SCCH channels. Once the UE has detected a signalling sub-frame assigned 
30 to the user on one of the HS-SCCH channels (e.g. in TTI s 1 on HS-SCCH #2) it enters a second state, called single 
channel receiving state, where it stops receiving the other HS-SCCH channels. For example, in TTI s 2 , the UE keeps 
receiving HS-SCCH #2 but stops receiving the other channels. The UE then determines the channelization code(s) 
from the assigned signalling sub-frames i.e it determines over which HS-PDSCH channel(s) the data are transmitted 
and which transmission parameters are used. For example, the signalling information detected in 210 to 250 and 
35 decoded by the UE gives the code numbers 0, 1 , 0, 2, 0 respectively. Knowing the transmission parameters, the UE 
can then obtain the data over HS-PDSCH #0, HS-PDSCH #1, HS-PDSCH #0, HS-PDSCH #2, HS-PDSCH #0, suc- 
cessively. Although in the illustrated case, only one HS-PDSCH channel per sub-frame is allocated , it should be noted 
that a plurality (up to 15) of such channels can be allocated to a given user. 

[0005] In the monitoring state, the UE determines whether a signalling sub-frame is assigned to the user by de- 
-to scrambling the sub-frame with its UE ID (UE IDentifier) calculating a CRC as described in more details further below. 
If an error is detected by the CRC, the UE sends back over the uplink channel HS-DPCCH (High Speed Dedicated 
Physical Common Channel) a negative acknowledgement NACK, indicating an error. Conversely, if no error is detected 
by the CRC, the UE checks whether the user data on the allocated HS-PDSCH(s) are erroneous. If they are not, an 
acknowledgement indication ACK is transmitted over the HS-DPCCH, else a negative acknowledgement NACK is 
45 transmitted as mentioned before. 

[0006] Fig. 3 shows how a signalling sub-frame for a user is generated on a HS-SCCH channel. A signalling sub- 
frame contains in an encoded form the following information, hereafter referred to as user specific signalling information 
X, comprising: 

50 which indicates the channelization code set information i.e. the HS-PDSCH(s) allocation; 

x ms which gives the modulation scheme (QPSK or 16-QAM); 
X lbs which gives the transport block size; 

x hap wnicn indicates the channel process number of Hybrid-ARQ; 
which gives the redundancy and constellation version; 
55 X nd indicates whether the current transmission is a first transmission or a retransmission: 

X ue represents the UE ID, i.e. identifies the UE . 

[0007] While X^ and X ms are multiplexed to give a first composite signalling information X 1f and X tos , X^ , and 
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X nd are multiplexed (or concatenated) to give a second composite signalling information X 2 . The first composite sig- 
nalling information X n is then subjected to a first channel coding CC 1 to output a first channel encoded composite 
information and then to rate matching in RM V The rate matched ouptut of RM 1? denoted R 1f matched to 40 bits, is 
then masked in a UE specific way by using the UE identifier X ue to produce a UE masked output S v A CRC code is 

s calculated on the basis of the first composite signalling information X 1 , the second composite signalling information X 2 
and the UE identifier X ue . The CRC code is then attached to the second composite signalling information and the 
concatenated result is encoded by a second channel coding CC 2 before being subjected to rate matching in RM 2 , 
denoted R 2 , matched to 80 bits. R 2 is then multiplexed (or concatenated) with the UE masked output Sj to produce a 
channel encoded and rate matched signalling information Y over 120 bits which is mapped onto a sub-frame of an 

w HS-SCCH channel. 

[0008] Fig. 4 shows the format of the encoded signalling information at the input of the module denoted SBF, repre- 
sented with a dotted line in Fig. 3. The module SBF corresponds to channel encoding and rate matching. The encoded 
signalling information at the input of SBF comprises a first part equal to the first composite signalling information X 1? 
a second part equal to the second composite signalling information X 2 and a third part equal to the CRC code obtained 

'5 from X 1s X 2 and the UE identifier X ue . 

[0009] Fig. 5 describes in more details the UE masking module represented in Fig. 3. The UE identifier X ue , coded 
over 10 bits, is subjected to a (32,10) block error coding. The first 8 bits of the coded identifier are repeated and 
appended to the latter in the module denoted RP. The rate matched output R t is then XORed with the output of RP to 
outpul a UE masked output S v 

20 [0010] According to the current version of the HSDPA specification, when a transmission for a given user ceases, 
the UE detects an error on the HS-SCCH channel. This situation has been illustrated in Fig. 2 at TTI s 6 . It is assumed 
that the transmission for the UE in question has ended at s 5 and that sub-frame 260 is allocated to another user. The 
sub-frame 260 is therefore detected as erroneous since the UE identifier X ue encoded therein is not the identifier of 
the user. A negative acknowledgement NACK is transmitted over the HS-DPCCH channel accordingly. However, at 

2$ this stage the UE cannot know whether the error is due to a defective transmission or a change of assignment. The 
UE therefore returns to the monitoring state at the next TTI (here at s 7 ) and checks whether a sub-frame is assigned 
to the user on one of HS-SSCH channel. Since monitoring entails decoding and CRC calculation, this can lead to a 
significant increase of processing load and power consumption, especially when the transmission conditions are poor. 
[001 1] An object of the invention is to propose a method for transmitting and for receiving sequences of sub-frames 

30 assigned to different users over a plurality of shared channels which avoids to monitor all the shared channels when 
a transmission error has occurred in a sub-frame. 

[0012] The invention is defined as a method for transmitting sequences of sub-frames assigned to different users 
over a plurality of shared channels as defined in claim 1 . Advantageous embodiments of this method are defined in 
the claims depending thereupon. 
35 [0013] The invention is also defined by a method for receiving sequences of sub-frames assigned to different users 
over a plurality of shared channels as defined in claims 14 to 19. 

[0014] The characteristics of the invention mentioned above, as well as others, will emerge more clearly from a 
reading of the following description in relation to the accompanying figures, amongst which: 

•*o Fig. 1 depicts schematically the physical structure of a downlink shared channel for HSDPA; 

Fig. 2 depicts schematically the process carried out by a user equipment for receiving data from a plurality of 
downlink shared channels; 

Fig. 3 depicts schematically a known process for generating a signalling sub-frame on an HS-SCCH channel; 
Fig. 4 represents a format of encoded signalling information at a predetermined stage of the process illustrated in 
45 Fig. 3; 

Fig. 5 depicts schematically an operation involved in the sub-frame generating process of Fig. 3; 

Fig. 6 represents schematically a process for generating a signalling sub-frame used in the method for transmitting 

sequences of sub-frames according to a first embodiment of the invention; 

Fig. 7 represents schematically a process for generating a signalling sub-frame used in the method for transmitting 
50 sequences of sub-frames according to a second embodiment of the invention; 

Fig. 8 represents schematically a process for generating a signalling sub-frame used in the method for transmitting 
sequences of sub-frames according to a third embodiment of the invention; 

Fig. 9A represents schematically a first example of a process for generating a signalling sub-frame according to 
Fig. 7; 

55 Fig. 9B represents schematically a second example of a process for generating a signalling sub-frame according 

to Fig. 7; 

Fig. 10A represents schematically a first example of a process for generating a signalling sub-frame according to 
Fig. 8; 
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Fig. 1 0B represents schematically a second example of a process for generating a signalling sub-frame according 
to Fig. 8; 

ft. Fig. 10C represents schematically a third example of a process for generating a signalling sub-frame according 

to Fig. 8; 

5 Fig. 11 represents the of an ending pattern used in the process illustrated in Fig. 6; 

Fig. 12A represents the format of an encoded signalling information at a predetermined stage of the process 
illustrated in Fig. 9A; 

Fig. 12B represents the format of an encoded signalling information at a predetermined stage of the process 
illustrated in Fig. 9B; 

10 Fig. 1 3A represents a format of encoded signalling information at a predetermined stage of the process illustrated 

in Fig. 10A; 

Fig. 1 3B represents a format of encoded signalling information at a predetermined stage of the process illustrated 
in Fig. 10B; 

Fig. 13C represents a format of encoded signalling information at a predetermined stage of the process illustrated 
'5 in Fig. 10C; 

Fig. 1 4 depicts schematically a method for receiving sequences of sub-frames from a plurality of shared channels 
according to a first embodiment of the invention; 

Fig. 1 5 depicts schematically a method for receiving sequences of sub-frames from a plurality of shared channels 
according lo a second and third embodiments of the invention; 
20 Fig 1 6 depicts schematically a method for receiving sequences of sub-frames from a plurality of shared channels 

according to a variant of the invention. 

[001 5] We refer back to a telecommunication having an HSDPA functionality and more specifically to the transmission 
of sequences of sub-frames assigned to different users over a plurality of shared channels. 
25 [0016] The basic idea underlying the invention is to introduce in each sequence of sub-frames assigned to a user 
an information indicating the end of the sequence. This information can be incorporated in the last sub-frame of said 
sequence or appended thereto. By so doing, the transmitter delimits consecutive sequences assigned to different users 
over a shared channel. At the receiving side, if the UE detects an erroneous sub-frame, it can determine from said 
information whether the error is due to a transmission error or a change of assignment. 
30 [0017] Various embodiments of the invention are described hereafter, corresponding to different methods for gener- 
ating the signalling sub-frame carrying the end of sequence information. 

[0018] According to a first embodiment of the invention there is used a method for generating signalling sub-frames 
as illustrated in Fig. 6. 

[0019] A switch sw applies either the user specific signalling information X or a predetermined binary pattern SS (of 
35 same size as X) to a coder having a coding function CF. The switch is controlled by a binary variable X end taking a first 
binary value when the sub-frame is the last of the sequence assigned to a user and a second binary value in the 
opposite case. When X end takes said first (resp. second) binary value, the predetermined binary pattern (resp. the user 
specific signalling information X) is coded by CF. 

[0020] The user specific signalling information typically comprises the UE identifier X ue and the transmission param- 
•*o eters X^ X ms: X lbs . X^ X^ , X nd as described in relation with Fig. 3. The predetermined binary pattern SS is 
preferably a constant of the system 

[0021] Preferably, the output of the coder is further channel encoded and rate matched in a module SBF before being 
mapped onto a shared channel, as an HS-SCCH channel in HSDPA. 

[0022] It is important to note that the coding function is specific to the user. Preferably, the coding function CF com- 
J5 prises a CRC code calculation with X^ as illustrated in Fig. 3. In such instance, the encoded signalling information 
input to the functional module SBF comprises a first part equal to SS.X end + X.X end and a second part to the CRC 
code as represented in Fig. 11. 

[0023] According to a second embodiment of the invention there is used a method for generating signalling sub- 
frames as illustrated in Fig. 7. 

so [0024] The user specific signalling information X and the binary variable X end are together subjected to a coding 
function CF' and the encoded information CF'(X, X end ) is preferably channel encoded and rate matched in SBF before 
being mapped onto a shared channel as an HS-SCCH channel in HSDPA. The coding function CF' preferably comprises 
a CRC code calculation with X ue . 

[0025] According to a third embodiment, to the invention there is used a process for generating signalling sub-frames 
55 as illustrated in Fig. 8. 

[0026] The user specific signalling information X is subjected to a coding function CF(X end ) depending upon the 
binary variable X end . The encoded signalling information CF(X end )(X) is preferably channel encoded and rate matched 
in SBF before being mapped onto a shared channel as an HS-SCCH channel in HSDPA. 
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[0027] Although the coding function CF(X end ) may have various forms, it has to take distinct set of values for opposite 
values of X end so that X end can be unambiguously identified at the receiving side, whatever X. The coding function CF 
(X cnd ) is specific to the user and preferably comprises a CRC code calculation with X^. 
[0028] Figs. 9A and 9B illustrate two examples of the sub-frame generating method of Fig. 7. 
5 [0029] In the example represented in Fig. 9A, the binary variable X end is appended as suffix to the first composite 
signalling information X 1t while the second composite signalling information X 2 is left unchanged. The CRC code is 
calculated on the basis of (X<,, X end ), X 2 and X ue where (X 1} X end ) stands for the concatenation of X A and X end . The 
functional modules illustrated in SBF are identical to those of Fig. 3 except the channel coding CCV which operates 
on 9 bits instead of 8 bits. 

10 [0030] The format of the encoded signalling information CF'(X, X end ) is shown in Fig. 12A. It comprises a first field 
(X 1: X end ) of 9 bits, a second field Xg of 13 bits and a CRC code of 16 bits. 

[0031] It should be noted that instead of appendi ng Xg^ as a suffix to Xj, it could be alternatively appended as a 
prefix or inserted intoX 1 at a given bit location. In a variant, the X end could be appended toX 1 or inserted into X 1 without 
being taken into account in the CRC code calculation. 
15 [0032] In the example represented in Fig. 9B, the binary variable X end is appended as a suffix to the second composite 
signalling information X 2 , while the first composite signalling information X 1 is left unchanged. The CRC code calculation 
is performed on the basis of (X2, X end ) and X ue where (X2, X end ) stands for the concatenation of X2 and X end . The 
functional modules illustrated in SBF are identical to those of Fig. 3 except the channel coder CC2' which now operates 
on 30 bits instead of 29. 

20 [0033] The format of the signalling information CP(X,X end ) at the input of the functional module SBF is shown in Fig. 
12B. It comprises a first field X 1 of 8 bits, a second field (X2, X end ) of 14 bits and a CRC code of 16 bits, obtained from 
X 1 ,(X2 s X end ) and X ue . 

[0034] It should be noted that instead of appending X end as a suffix to X 2 , it could alternatively be appended as a 
prefix or inserted into X 2 at a given bit location. In a variant, X end could be appended to X 2 or inserted into X 2 without 
25 being taken into account in the CRC code calculation. 

[0035] Figs. 1 0A to 1 0C illustrate examples of the sub-frame generating process of Fig. 8 with different coding func- 
tions CF(X end ). 

[0036] In the example of Fig. 1 0A, both first and second composite signalling information X 1 and X 2 are left unchanged 
by the coding function. The role of the coding function is performed here by the CRC code calculation: when X end takes 

30 a first binary value, e.g. indicates a last sub-frame, the CRC code is calculated according to a first polynomial and 
when it takes a second binary value, the CRC code is calculated according to a second polynomial. 
[0037] The format of the encoded signalling information CF(X end )(X) is shown in Fig. 13A. It comprises a first field 
X 1 of 8 bits, a second field X 2 of 13 bits and a CRC code CRC(X end ) obtained from X 1f X 2 and X ue . Preferably, the 
polynomials are chosen so that CRC(X end ) is a 1 6 bit-word and the modules of SBF are identical to those of Fig. 3. 

35 [0038] At the receiving side, the UE performs a cyclic redundancy check according to the first polynomial and a cyclic 
redundancy check according to the second polynomial. If the CRC according to the first polynomial is null, the current 
sub-frame is considered to be the last of the sequence and, similarly, if the CRC according to the second polynomial 
is null, the current sub-frame is considered as not being the last of the sequence. If both CRCs are not null, then a 
transmission error has occurred. 

•to [0039] In the example of Fig. 10B, only a part of the sub-frame generating method has been represented for the 
sake of simplicity. The coding function consists here in calculating first the CRC code from X v X 2 and X ue as in Fig. 3 
and then binary combining (X,, X 2 , CRC) with a specific pattern SS\ Preferably, SS' is of same size as (X 1f X 2 , CRC), 
i.e. 37-bit and the combination operation is a XOR operation as shown. If X end indicates that the current sub-frame is 
not the last sub-frame (e.g. X end =0) the signalling information (X 1 ,X 2 ,CRC) is switched by SW to the input of SBF. 

-ts Conversely if X end indicates a tast sub-frame (X end =1) the combination result is switched to the input of SBF. The 
format of encoded signalling information CF(X end )(X) at the input of the functional module SBF is represented in Fig. 
13B. The coding operation CF(X end ) can be expressed as: 



CF(X end ) (X)=((X, ,X 2 ,CRC) XOR SS , ).X end +(X 1 1 X 2 ,CRC).X e nd 

[0040] Advantageously, the ending pattern SS' is an all M 1s" word, therefore causing the bits of the signalling infor- 
mation (X 1 ,X 2 ,CRC) to be inverted by the XOR operation. Hence, at the receiving side, the UE can easily determine 
whether the current sub-frame is the last of a sequence. If the result of the cyclic redundancy check is all a 1 s a , it indicates 
a last sub-frame. Conversery, if it is all "Os", it indicates that the current sub-frame is not the end of the sequence. 
Finally, if it is different from all "Os" and all w 1s", it indicates that the sub-frame is assigned to another UE or that a 
transmission error has occurred. 

[0041] In the example of Fig. 10C, again a part of the sub-frame generating method has been represented. The 
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coding function consists here in calculating first the CRC code from X t , X 2 and as in Fig. 3 and then binary combining 

said CRC code with a specific ending pattern SS". Preferably, SS" is chosen of same size as the CRC code, i.e. 16 bit 
* and the combination operation is a XOR operation as shown. 

[0042] If X end indicates that the current sub-frame is not the last sub-frame (X end =0) the CRC code is switched by 
5 SW to the corresponding input of SBF. Conversely, if X end indicates a last sub-frame (X end =1 ) the combination result 
1 is switched to said input. 

[0043] The format of encoded signalling information at the input of the functional module SBF is represented in Fig. 

13C. The coding operation CF(Xe nd ) can be expressed as : 
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CF(X end )(X)=(X 1f X 2: (CRC XO*SS").X end +CRC.X end ). 



[0044] Advantageously, the ending pattern SS" is an all "1s" word, therefore causing the bits of CRC code to be 
inverted by the XOR operation. At the receiving side, the UE can easily determine whether the current sub-frame is 

'5 the last of a sequence. If the result of the cyclic redundancy check is all "Is", it indicates a last sub-frame. Conversely, 
if it is all "0s'\ it indicates that the current sub-frame is not the last of the sequence. Finally, if it is different from all "0s" and 
all "1s", it indicates that the current sub-frame is assigned to another UE or that a transmission error has occurred. 
[0045] It is important to note that, in contrast to the first embodiment, the second and third embodiments do not 
necessitate to transmit a supplementary sub-frame after the sequence. The indication of the end of the sequence is 

20 directly carried by the last sub-frame without requiring additional transmission resources. 

[0046] Fig. 14 illustrates a method for receiving data from a shared channel, according to the first embodiment of 
the invention. It is assumed that the signalling sub-frames over the channels HS-SCCHs have been generated by the 
method illustrated in Fig. 6. 

[0047] When the UE is in monitoring state, it receives the sub-frames on the HS-SCCH channels #0 to #3 (sec TTI 
25 s 0 ) and checks, after UE ID descrambling, whether the sub-frames are erroneous or not. When an error-free sub-frame 
is detected on a given channel HS-SCCH, it stops receiving the other channels. In the example represented, the UE 
detects at TTI S! the presence of an error-free sub-frame 1410 on channel HS-SCCH #2 and consequently stops 
receiving the other channels at TTI s 2 . After having decoded a signalling sub-frame, the UE knows from which HS-PD- 
SCH channel(s) the data sub-frame is to be retrieved and which transmission parameters have been used. If the 
30 retrieved data does not contain any error, an acknowledgment is sent over the uplink HS-DPCCH channel. 

[0048] When the UE receives an error-free sub-frame, it compares the signalling information encoded therein with 
the specific binary pattern SS (e.g. by a XOR operation). If said signalling information is identical to the specific bit 
pattern SS (like in sub-frame 1450) no data are retrieved from the physical PDSCH channels and no acknowledgement 
is sent back to the node B over the uplink HS-DPCCH channel. The UE returns then to the monitoring state at the next 
35 TTI (s 6 ). 

[0049] Fig. 15 illustrates a method for receiving data from a shared channel, according to the second or third em- 
bodiment of the invention. It is assumed that the signalling sub-frames over the channels HS-SCCHs have been gen- 
erated by one of the methods illustrated in Figs. 9,9A,9B or 10,10A,10B,10C. 

[0050] The receiving method of Fig. 15 differs from the one of Fig. 14 when an erroneous sub-frame (e.g. sub-frame 
■to 1550) is detected. 

[0051] If the signalling sub-frames have been generated according to Fig. 9 , 9A or 9B, then the binary variable X end 
is read after an operation inverse to SBF has been performed. The UE knows therefore directly whether the current 
sub-frame is the last of the sequence. 

[0052] If the signalling sub-frames have been generated according to Fig. 10, 10A, 10B or 10C, it is attempted to 
decode the erroneous sub-frame with the code function CF(X end =1 ) instead of CF(X end =0). Advantageously, in some 
cases as in Figs. 10B and 10C where SS' and SS" are all "Is", the second decoding result can be directly derived from 
the first. If the second decoding result is error free, the current sub-frame is the last of the sequence (Xg^l). 
[0053] In both cases, whether X end =0 or 1 , the UE knows after decoding from which HS-PDSCH channel(s) the data 
sub-frame has to be retrieved and which transmission parameters have been used. If the retrieved data does not 
50 contain any error, an acknowledgement ACK is sent back to the node B over the uplink channel HS-DPCCH. 
H x end= 1 > tnen tne UE returns to the monitoring process at the next TTI (s 6 ). 
[0054] In the receiving method of Fig. 1 4 or 1 5, a problem arises when the sub-frame carrying the information of end 
of sequence is affected by a transmission error. In such instance, the end of sequence may be missed and all the sub- 
frames of the subsequent sequence will be considered erroneous. The receiving method illustrated in Fig. 1 6 addresses 
55 this problem. 

[0055] In Fig. 1 6, if the UE detects an erroneous sub-frame like 1 650 it keeps receiving the same channel at the next 
TTI. If the next sub-frame 1660 is erroneous, the UE considers that this is due to a change of assignment, i.e. that the 
last sub-frame of the sequence has been missed in 1 650. In other terms, when two consecutive erroneous sub-frames 
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are detected on the same HS-SCCH channel, the UE decides that the end of the transmission has already been reached 
and consequently returns to the monitoring state at the next TTI (here TTI s 7 ). This implies however that a gap of one 
TTI has to be provided between consecutive assignments to the same user at the transmitting side, so that the UE 
does not miss the first sub-frame of a new sequence. For example, if the transmission to the user has ended in 1650, 
5 none of the HS-SCCH channels can be allocated to said user in next TTI s 6 . 

[0056] When the UE detects an error-free sub-frame like 1610, 1620, 1630 or 1640, it sends back to the node B a 
positive acknowledgement indication over the uplink channel HS-DPCCH. Conversely, when the UE detects an erro- 
neous sub-frame it sends back a negative acknowledgement NACK on the same channel. 

[0057] After the end of a sequence assigned to the user has been reached, NACKs are transmitted at each TTI on 
10 channel HS-DPCCH if no other HS-SCCH channel is assigned thereto. The number of NACKs that are sent back to 
the node B may be high if the transmission is suspended or interrupted, thus increasing the traffic on the HS-DPCCH 
channel. 

[0058] Advantageously, when a first erroneous sub-frame has been detected and a first NACK transmitted accord- 
ingly, a further NACK is not transmitted back to the node B if the next sub-frame is found erroneous or if the subsequent 
is sub-frames are found erroneous. For example, in Fig. 16, after having received a first erroneous sub-frame 1650, the 
UE does not send back a second NACK upon receiving a second erroneous sub-frame 1660. More generally, when 
the UE finds that a received sub-frame is erroneous, a NACK is sent back to node B if the previous sub-frame on the 
same HS-SCCH was not found erroneous and no acknowledgement is sent back to node B if said previous sub-frame 
was also found erroneous. 

20 

Claims 

1. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels 
25 (HS-SCCHs), each channel being shared among said users, said shared channels being time divided into intervals 

of transmission (TTIs), a sequence of sub-frames assigned to a user being transmitted on a shared channel in 
consecutive intervals of transmission, characterised in that an information indicating the end of a sequence as- 
signed to a user is included in the last sub-frame of said sequence or in a sub-frame appended thereto. 

* 

30 2, Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
to claim 1 . characterised in that a sub-frame carrying a specific binary pattern (SS) indicating the end of a se- 
quence and encoded by a predetermined coding function (CF) specific to the user, is appended to the last sub- 
frame of a sequence assigned to said user. 

35 3. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
to claim 2, characterised in that said predetermined coding function comprises the calculation of a CRC code on 
said specific binary pattern and an identifier of the user (UE ID). 

4. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
•*o to claim 1 , characterised in that a sub-frame of a sequence assigned to a user is obtained by applying a prede- 
termined coding function (CP) to a user specific signalling information (X) and a binary variable (X end ) indicating 
whether said sub-frame is the last of said sequence. 

5. Method for transmitting sequences of sub-frames assigned to ailtcrcnt users over a plurality of channels according 
-** to claim 4, characterised in that said user specific signalling nfo-mation being constituted of a first part (X^ 

followed by a second part (X 2 ), said binary variable is inserted cr appended to said first part while said second 
part is left unchanged, before said coding function is applied. 

6. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
50 to claim 4, characterised in that, said user specific signalling information being constituted of a first part (X,) 

followed by a second part (X 2 ), said binary variable is inserted or appended to said second part while said first 
part is left unchanged, before said coding function is applied. 

7. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
55 to claim 5 or 6, characterised in that said coding function comprises the calculation of a CRC code on said first 

and/ or second part and on an identifier of the user (UE ID). 

8. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
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to claim 1 , characterised in that a sub-frame of a sequence assigned to a user is obtained by applying a coding 
function (CF(X end )) to a user specific signalling information (X), said coding function depending upon a binary 
variable (X cnd ) indicating whether said sub-frame is the last of said sequence. 



5 9. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
to claim 8, characterised in that said user specific signalling information being constituted of a first part (X^ 
followed by a second part (X 2 ), said coding function comprises the calculation of a CRC code on said first and/ or 
second part and on an identifier of the user (UE ID), said CRC code being calculated according to a first polynomial 
when said binary variable takes a first binary value indicating a last sub-frame and according to a second polynomial 

10 when said binary takes the opposite binary value. 

1 0. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
to claim 8, characterised in that said coding function comprises the calculation of a CRC code on said user 
specific signalling information and on an identifier of the user (UE ID), the user specific signalling information and 

15 the CRC code attached thereto being further subjected to a logical operation with a specific binary pattern (SS*) 

when said binary variable takes a first binary value indicating a last sub-frame and left unchanged when said binary 
variables takes the opposite binary value. 

1 1 . Method for transmitting sequences of sub-frames assigned lo different users over a plurality of channels according 
so to claim 10, characterised in that said logical operation is a XOR and said specific binary pattern is constituted 

of "1s". 

1 2. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
to claim 8, characterised in that said coding function comprises the calculation of a CRC code on said user 

?5 specific signalling information and on an identifier of the user (UE ID), said CRC code being further subjected to 

a logical operation with a specific binary pattern (SS") when said binary variable takes a first binary value and left 
unchanged when said binary variables takes a second binary value, said user specific signalling information being 
left unchanged in both cases. 

^0 13. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
to claim 12 f characterised in that said logical operation is a XOR and said specific binary pattern is constituted 
of" 1s". 



1 4. Method for transmitting sequences of sub-frames assigned to different users over a plurality of channels according 
to any of claims 4 to 13, characterised in that the user specific signalling information encoded by said coding 
function is further subjected to a channel coding and rate matching operation (SBF) before being mapped onto 
said shared channel. 



1 5. Method for receiving sequences of sub-frames assigned to different users over a plurality of channels (HS-SCCHs), 
10 each channel being shared among said users, said shared channels being time divided into intervals of transmis- 
sion (TTIs), the sequences of sub-frames having been transmitted on said shared channels according to a method 
according to claim 2 or 3. characterised in that the sub-frames of a sequence assigned to a user are received 
from a single shared channel as long as no error is detected in said sub-frames, and that, if a sub-frame carries 
said specific binary pattern, the sub-frames respectively transmitted over said plurality of shared channels are all 

•*3 received by said user in the next interval of transmission. 

1 6. Method for receiving sequences of sub-frames assigned to different users over a plurality of channels (HS-SCCHs), 
each channel being shared among said users, said shared channels being time divided into intervals of transmis- 
sion (TTIs), the sequences of sub-frames having been transmitted on said shared channels according to a method 

so according to any of claims 4 to 7, characterised in that the sub-frames of a sequence assigned to a user are 

received from a single shared channel as long as no error is detected in said sub-frames, and that, if a sub-frame 
transmitted in an interval of transmission is erroneous, the value of said binary variable is checked to determine 
whether said sub-frame is the last of the sequence, and, in the affirmative, the sub-frames respectively transmitted 
over said plurality of shared channels in the next interval of transmission are all received by said user. 

55 

1 7. Method for receiving sequences of sub-frames assigned to different users over a plurality of channels (HS-SCCHs), 
each channel being shared among said users, said shared channels being time divided into intervals of transmis- 
sion (TTIs), the sequences of sub-frames having been transmitted on said shared channels according to a method 
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according to claim 9, characterised in that the sub-frames of a sequence assigned to a user are received from 
a single shared channel as long as no error is detected from a CRC according to said second polynomial and that, 
if an error is detected, a new CRC according to said first polynomial is calculated, the sub-frames respectively 
transmitted over said plurality of shared channels in the next interval of transmission being ail received by said 
5 user if no error is detected from said new CRC. 

18. Method for receiving sequences of sub-frames assigned to different users over a plurality of channels (HS-SCCHs), 
each channel being shared among said users, said shared channels being time divided into intervals of transmis- 
sion (TTIs), the sequences of sub-frames having been transmitted on said shared channels according to a method 

10 according to claim 11 or 13, characterised in that sub-frames are received from a single shared channel as long 

as said CRC is null, the sub-frames respectively transmitted over said plurality of shared channels in the next 
interval of transmission being all received by said user if said CRC is constituted of "1s". 

19. Method for receiving sequences assigned to different users over a plurality of channels according to any of claims 
15 15 to 1 8, characterised in that, if a first sub-frame followed by a second sub-frame on the same shared channel 

are found erroneous by a user, the sub-frames respectively transmitted over said plurality of shared channels in 
the interval of transmission following the one during which the second sub-frame has been transmitted, are all 
received by said user. 

20 20. Method for receiving sequences assigned to different users over a plurality of channels according to any of claims 
15 to 19, characterised in that, when a sub-frame on a shared channel is found erroneous by a user, a negative 
acknowledgement is sent on a feedback channel if the sub-frame preceding said erroneous sub-frame on said 
shared channel was not found erroneous, and no acknowledgement is sent on said feedback channel if said pre- 
ceding sub-frame was also found erroneous. 

25 
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